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ABSTRACT 
A study has been carried out to investigate the viability of palm oil male flower spikes 
(POMFS) fiber reinforced polyurethane composite to be implemented as sound 
absorption panel. The composite panels were fabricated with increment of POMFS fiber 
weight percentage of 5 wt%, 10 wt%, 15 wt%, 20 wt% and 25 wt%. The samples were 
also fabricated in three different thicknesses which are Smm, 25 mm and 35 mm. The 
acoustics characteristics were investigated by using two microphones method for low 
and high frequency. The physical characteristics of the composite such as density and 
porosity were also been tested. The samples were also tested for mechanical 
characteristics with compressive test. The results demonstrate some potential 
characteristics of palm oil male flower spikes fiber reinforced polyurethane to be 
implemented as sound absorption panel. 
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INTRODUCTION 
Noise can causes human a lot of problems and disease, such as annoyance and 
aggression, hypertension high stress levels, hearing loss, sleep disturbances and others 
(Singh and Devar, 2004). There were a lot of methods has been implemented to reduce 
the effect of noise pollution. This study was focus to use an absorption panel method 
rather than any other methods. 
Recently, natural fiber was implemented as alternative way to replaced synthetic 
fiber material to produced absorption panel. Because higher cost of manufacture, such 
as glass and carbon, synthetic fiber-reinforced is limited using in industry (Harish and 
Michael, 2009). Organic fibers as basis material for absorber materials have several 
benefit; renewable, nonabrasive, cheaper, abundance and less potential health risks and 
safety concern during handling and processing (Zulkifli et al., 2010). Several 
researchers also explored the potential of natural fiber to be implemented in sound 
absorption panel. The composite boards prepared with rice straw were found to be 
suitable as a sound absorbing insulation material in wooden constructions (Yang et al., 
2002). It was found that sound absorption coefficients of the rice straw panel were 
higher than the other wood-based materials. The use of industrial tea-leaf-fiber (TLF) 
waste material for sound absorption purposes was also investigated (Ersoy and Kucuk, 
2007). Here, it was found that a 1 cm thick tea-leaf-fiber waste material with backing 
provides sound absorption which is almost equivalent to that provided by six layers of 
woven textile cloth. The sound absorbing characteristics for Arengga Pinnata also had 
been investigated (Ismail et al., 2010). Here, the results showed that sound absorption 






Table 1. Testing Results of POMFS fiber reinforced PU composite. 
NRC Sound Absorption 
POMFS PU 
Coefficient 
Density, 
wt% wt% 
8 25 35 8 25 35 (dcm3) 
Porosity, Modulus 
(dc 3) PA) Young, 
E W P ~ )  
CONCLUSION 
The composition of 15 wt% of natural POMFS fiber with sample thickness of 25 mm 
shows the optimum sound absorption coefficient and NRC compare to overall sample. 
Besides, sample of 35 mm of thickness and 15 wt% of POMFS fiber composition also 
show some potential as sound absorption panel. From the results of sample thickness of 
8 mm, composite with 25 wt% POMFS fiber also shows good absorption 
characteristics. Porosity results shows increment pattern as the NRC and sound 
absorption coefficient was increased. Density and compressive strength results shows 
decreased pattern as the POMFS fiber composition and sound absorption coefficient 
was increased. The sound absorption coefficients were good from the medium to high 
frequency that is from 1600 Hz to 6000 Hz within the range of 0.76 - 0.86. Panel with 
15 wt% POMFS with 25 mm thickness and 25 wt% of POMFS fiber with 8 mm 
thickness were proposed to be implemented for sound absorbing applications in certain 
frequency. These results indicated that Palm Oil Male Flower Spikes (POMFS) fiber 
allows further investigation opportunity and also shows promising potential to be used 
as raw material of sound absorbing material. 
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